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99 TothepersonnelofDept・ofVirology,add
PostgraduateStudent:HisashiOgura(小倉 寿）
DEPARTMENTOFMOLECULARIMMUNOLOGY
GENERALSUMMARY
WhentheDepartmentofMolecularlmmunologystartedin
1967,oneproject,thestudyofplasrnacytoma,began・Itincluded
Zresearchprojects,1)irnrnunochernicalstudyofrnyeloma
proteinsand2)oncogenicstudyofplasrnacytornainmice.The
formerisachemicalstaticaspectandthelaterisabiological
dynamicaspect.WhenDr．M・TakahashijoinedtheDepartrnent
asanAssistantProfessorinl969,twootherfieldsofreseach
wereadded,3)cytologicalstudyand4)functionalstudyofcorn-
plernent.
Fromtheseaspectswehavebeenintendingtoclarifythe
relationshipbetweenimrnunityandcancer,Zunknownobjects.
PlasmacytomaisasPecialtumor,asatumorofanimmu-
nologicalcompetentcell･Weforrnerlybelievedthatimrnunity
waseffectiveagainstcancerwhenthecooperationofimmunol-
ogicalcompetentcellswaswellperformed，Thedevelopmental
processofplasmacytomaincludeswithinitselfadiscrepancy
betweenimmunityandcancer，Thestudyrevealedthatimmu-
nitywasarealcomplexofindependencyandcooperation.Plas-
macytomadevelopedinmicewhichrespondedwithhighhurnoral
irnmunityandlowcellularirnmunityagainstantigensinjected.
However,rnyelomaproteinhavingantibodyactivitytotheantigen
injectedwasneverobtained.
Antibodyactivitytothedinitrophenylgroupwhichisunrelated
totheinjectedantigenwasfoundinZmyelomaproteinsobtained
inourlabolatory.
Generaldecreaseofimmunitybyagingwasaprojectofthe
presentstudy,referingtoindependncy,cooperationandinhi-
bitionofirr:rriunocornpefentcells(seeO.Dairnaru'sabstract).
AnotherprojectthatdevelopedfrornthestudyofM-component
withantibodyactivitywasthediscoveryofanantigen,lipopo-
lysaccharide(LPS)ofE.CO"055,whichproducedM-componePt
Withantibodyactivity,afterintraperitonealinjectionintoBALB/c
mice(seeS・Sakai'sabstract)．Sincethegeneticbackground
ofrnousestrainsandantigenicdeterrninantofLPSareclear
andtheappearanceofM-cornponentwithantibodyactivityafter
theinjectionoftheantigenwaslOO%,thisfindingwillcontribute
muchtopresentirnmunology・
OnebranchthatgrewfrorntheimmunOchemicalfieldwas
quantificationofserumcomponentsbysingleradialimmu-
nodiffusion(SRD).Inthecaseofhumanserum,wearecontinuing
therneasurementof30comPonentsinpatientsserausingtech-
niquesofmicroscaleSRDandoflyophilizedstandardcontrol
serurnwithexcellenttechnicalhelpofMrs．K、Okarnotoand
MissK，Horiuchiandwithasupplyofspecificantiserurnto
hurnanserurncomponentsfrorntheJapanHoechstCornpany.
Theaccumulateddataaboutserurnproteinshavebeenana-
lysedwiththeelectroniccornputerofKanazawaUniversityand
－23－
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凡ofOkayarnaUniversitywiththecooperationofMr．M･Shako,
ComputerCenter,KanazawaUniversityandMr．.H･Osaki,
CollegeofTechnology,OkayamaUniversity･Thisresearch
aimedatthediagnosisofcancerandthedeterrninationofappli-
cationforimxnunotheraphytocancerbyserurnproteinanalysis
(seeS.Migita'sabstract).
Inthecaseofmouseserum,geneticdifferencesofimmu-
noglobulinsandcoInponentsofcornplernentwererevealedafter
thesuccessofpreparingspecificantiseratoimmunoglobulin
subclasses･
TheimmunizingantigenswereobtainedfromM-components
ofmyelomamicedevelopedinourlabolatoryandfromother
cornponentspurified.Norrnalmousestandardserurnwaspre-
paredinthesamewayashumancontrolserumforcontrolof
rnousesera、
ThefindingthatthelevelofimmunoglobulinGsubclasswas
geneticallylinkedtotheH-Ztypeofthemousewasuniqueand
willbepublishedsoon(seeS・Sakai'sabstract).
Therneasurementofcornponentsofcornplementinthesera
ofhumanandofmouserevealedcooperativechangesin:acute
phaseproteinsandeithertheclassicalpathwayorthealternate
pathwayofcomplementincasesofcancerorinflarnation.
Fromthecytologicalstudy,Ohnorevealedthechangesinthe
cytoplasmicmembraneofthemousemyelomacellduringsuc-
essivetransplantationanditsrelationtoirnmunoglobulinpro-
ductionofthecell(seeS･Ohno'spublicatininl975andab-
stract).
Tokuyarnacarriedoutthestudyontheimmunereactiona-
gainst-self-spleen-cellstreatedwithtrinitrobenzensulfonate(
seeH･Tokuyarna'spublicationinl975andabstract).
Theinjectionofisologouscellsthatweremodifiedwithtrini-
trophenylgroupwillbeamodelofimmunityagainstcanceror
ofautoimmunedisease,becausethepositivemixedlyrnphocyte
reactionagainstisologouscellswasobservedintheseexperi-
rnents.
Takahashihasworkedonthefunctionsofcomplernentespe-
ciallyC3andC9,andonproteinstructuralstudyofC3．His
cytologicalstudycomesfromtheelectronmicroscopicanalysis
usingperoxidaselabelledantibodytechnique.Herevealedthe
subcellularorganelleandthespecificcellrelatedtOthesynthe-
sisofC3,62~rnicroglobulinandmyelomaprotein(seeM.Ta-
kahashi'spublication).
ThesestudiesarefocusedtothefunctionofC3receptorofB
lyInphocyteatpresent･HisexperimentsrevealedthattheB
lymphocytehasasurfaceimmunoglobulinandbindstocorre-
spondingantigenandearlycornponentsofcomplernentinthe
classicalpathwayonthecellmembrane;thenthereleaseofthe
antibody-antigen-complernentcomplexfroxntheC3receptoris
akeyfortothestartofdifferentiationfromBlymphocyteto
plasrnacell･Healsorevealedthatthereleasewasconducted
withexcessbindingofC3bontheC3receptorandtheexcess
C3bcomesfroIntheresultantactivationofthealternatepath-
way･SinceM･Takahashi,S・OhnoandK･Yamamotoareab-
－24－
sentinthisDepartmentatpresentandareeachworkinginout-
standinginstitutesofresearchintheU．S､A･andinSweden,
theactivityoftheDepartmentatthepresenttimeislimited･
WeowemuchtoProf.T.SaitofortheparticipationofS･Sakai
incooperatingwiththeworkofourDepartment.
WebelievethattheactivityofourDepartrnentwithcoopera-
tionoftheotherswillmakeprogress,especiallyafter3persons
willjoinourDepartrnentinthenearfuture.
ThisresearchwassupportedbyaGrant-in-AidforScientific
ResearchfromtheMinistryofEducation,ScienceandCulture,
Jap",aGrant-in-AidforCancerResearchfrorntheMinistry
ofEducation,ScienceandCulture,Japan,aGrant-in-Aidfoif
CapCerResearchfromMinistryofHealthandWelfare,Japan
andTheNaitoResearchGrant.
ABSTRACT
(12)Murineplasmacelltumoroccurrencealongwithagingprocess:
EvidenceforTcelldepressionbutnotBcelldepression.
0．Daimaru,S.Natsuume-SakaiandS・Migita
Ithasbeenwelldocumentedthattheimmunefunctiondeclined
intheagingProCess,andthisdeclinewasmainlyduetothe
decreaseinTcellfunction･Thisdepressionrnaybeacauseof
deficiencyofimmunesurvaillanceagainsttumorgrowthorauto-
immunedisease.WehavebeenexaIningthedeveloprnentalproc-
essofplasmacelltumorsinducedinBALB/crnice・Itwasfound
thattheTcellfunctiondecreasedinmiceinjectedwithFreund
cornpleteadjuvant(FCA)andplasmacytomadevelopedfrornthe
groupwiththedepressedTcellfunction.InthePresentproject,
weexaminedthechangesintheBcellfunctionwiththeaging
processandthechangesafterthetreatmentwithFCA・Humoral
immunerespOnseinmicewasanalysedusingsheepredblood
cells(SRBC)asanantigen.
MicewereinjectedintraperitoneallywithlO9SRBC,andthe
numberofplaqueforrningcells(PFC)perspleenwasassayed
byCounningharnrnethod5daysaftertheinjection･Innormal
BALB/c,peakresponsewasobtainedattheageof2-3months
andthentheresponsewasreduced.Atl6rnonths,PFCresponse
wasonlyl/6ofthepeakresponse.
ItiswellestablishedthatBstemcellsexistinbonernarrow.
BonemarroWcells(108)weretransferedintravenouslywith
thyrnocytes(108)obtainedfrornyoungrniceinto700R-irraaiated
syngeneicmice,followedbyirljectiOnoflO9SRBC．'rhehighest
responsewasconfirrnedwithtransferofbonernarrowcells
whichwereobtainedfrommicewithinZ-3monthsofageandthe
response,whichwastransferedwithbonernarrowcellsfrorn
thoseofrnoreadvancedage,wasreduced・Frorntheseresults,
itcanbesuggestedthatBcellfunctionoftheagedrniceis
depressedeitherattheleveloftheprecursororthesterncell.
Experirnentswerecarriedoutwiththernice,whichwere
injected3timeswithlmgbovine-7globulin(BGG)miXedwith
0．5mlFCAatZmonthsintervalsusingastreatmentforplas-
－25－
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macytomainduction.ThenumberofnaturalPFCtoSRBCafter
oneirljectionofBGGwas4timesgreaterthanfornormalmice,
butthePFCresponseinthosethatweresubsequentlyinoculated
withSRBC,wasreducedtol/7thatfornormalrnice・The
micewerealsoimmunizedwithlO9SRBCaftertheZndtreat-
rnentofplasrnacytornainduction・TheirPFCresponsewas
greatelydepressed・ThenumberofPFCinthesespleencells
wereonlyl/20ofthoseinnormalanimalsofthesameage.
Experimentswerecarriedoutatthelevelofsterncells･Bone
rnarrowcellsobtainedfrornrnicewhichweretreatedtwotirnes
withtheturnorinduction,weretransferedintoX-irradiatedsyn_
genicrecipientswithnormalthymocytesfromyoungsyngenic
rnice･TheyreceivedthesameimrnunizationofSRBCasabove
rnentioned,andthePFCwereassayed･Theintensityoftheir
PFCresponsecomparedwiththatofnorrnalbonernarrowcell
transferwassignificantlydepressed.Fromtheseresultsitcan
besuggestedthatimrnunologicalcapabilityofmiceaftertreat-
rnentofplasmacelltumorinductionissignificantlydepressed.
ItiswellknownthatSRBCisaT-dependentagtigen.Weprevi-
ouslyreportedthatTcelldisfunctionwasobservedduring
progressofplasrnacellturnorinBALB/crnice･Itrnaybesug-
gestedthatthedepressionofPFCresponseagainstSRBCisdue
toadeclineofTcellfunction･Recoveryofirnmuneresponseby
transferofyoungthymocytestoagedmicehasbeenreported
byseveralinvestigators.Thernicewereinjectedtwicewith
BGG-FCA,transferredofthymocytesfrornnormalyoungrnice,
andthenimmunizedwithSRBC・TheincreaseinPFCresponse
inthosernicewasobserved，ThePFClevelwas3･2times
higherthanthatofnon-transferredrnice･Furtherrnore,spleen
cellsobtainedfrornBGG-FCAinjectedrniceweretransferred
withnormalyoungthymocytesintoX-rayirradiatedsyngeneic
rnice・AgainincreaseofPFCresponsewasfound,whenitwas
comparedwiththoseobtainedfrornmicetransferredtheabove
spleencellsonly･Fromtheseresults,itmaybesuggestedthat
markeddepressionofBcellfunctionagainstSRBConthe
developmentalprocessofplasmacellturnorseemstobeafalse
phenornenon･DecreaseofPFCrnaybeduetodepressionofT
cellfunction.
Recently,wefoundthefollowingevidence:Agedrnice,which
weretreatedwiththreetirnesofplasmacelltumorinduction,
wereinjectedwithEco"LPSasaT-independentantigen.
Sevendaysaftertheinjection,alltheirserahadanMcompo-
nentwithantibodyactiVityagainstECO"LPS,revealingB
cellfunctionofthesemicewasnotsuppressed･Furtherrnore,
resultsofquantitativeprecipitinreactionshowedthattheirM
cornponentwasaboutequalamountofthosefroxnnormalaged
●
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(13)Straindiffrenceoffiveclassesofimmunoglobulinininbred
mice.
S.NatSuume-Sakai,K・MotonishiandS・Migita
Geneticcontroloftheirnrnuneresponsetosyntheticantigens
－26－
hasbeenextensivelystudiedinmiceandguineapigoIRgene
controllingrnagnitudeoftheresponseisknowntolin:kwiththe
H-21ocusinmice･Variousirnmunedisordershavebeenob-
servedinseveralmousestrains,suchasplasxnacytornaofB-
ALB/candNZBinducedbymineraloil,spontaneouslydeveloped
rnacroglobulinerniaofNZBmice,plasrnacellleukemiaof(DB-
A/2×CBA)F1,IgGmonoclonalimmunoglobulinemiaofold
C57BLrniceandofSJLreticulumcellsarcorna・Amajorimmu-
noglobulinclassoftheMcomponentinthosedisordershasbeen
alsoreportedtobespecifictothernousestrain.
Forexample,60%ofplasmacelltumorsinducedinBALB/c
rniceproduceIgA,mostfoundin(DBA/Z×CBA)FlandSJL
diseaseareofthelgGlclass,and60%oftheMcomponent
foundinagedC57BLarelgGZclass.Beforethedevelopment
ofthedisorders,wefoundthattheleveloftheimmunoglobulin
classtowhichtheMcomponentbelongsbecarnehigherthanthat
ofotherclassesinthosestrains･
Agedependentchangeofthefiveclassesofimmunoglobulin
levelinseraofseveralmousestrainsincludingBALB/C,C3H/He
andC57BL/6wasinvestigated:Thesimplecomparisonof
stainedpatternbyelectrophoresisonagargelsuggestedthat
irnrnunoglobulinofnormalC57BL/6mice,rnigratedslowerin
the)'region,thanthatofBALB/cmice･Similarresultswere
obtainedbyusingserafromhyperirnrnunizedanirnals・For
furtherclarificationofthestrainspecificexpressionofimmu-
noglobulin,theagedependentchangeofthelevelsoffiveclasses
ofimmunoglobulininmouseserumwasinvestigated・Thecon-
centrationofeachclassofimmunoglobulinwasdeterminedby
asingleradialimmunodiffusion,inwhichrabbitrnonospecific
antiseratomouseimmunoglobulinclassorsubclasswere
exnployed・Althoughthelevelofallclassesofimmunoglobulin
increasedrapidlyduringthe3rnonthsafterbirth,theincreas-
ingpatternofeachclasswasspecifictoeachstrain・InBALB/c
mice,thelevelsoffiveclassesofimmunoglobulinrapidlyin-
creaseduntiltheageof8rnonths,whereastheextentof
increaseseemedtobedifferentamongtheclasses.Thelevel
ofIgG1,IgGZaandlgAincreasedrapidlyandexceededlOOO"g
/rnlattheageof8months・WhiletheleveloflgMandlgGZb
increasedduringthefirstZrnonths,andafterwardsitwas
maintainedbelow500"g/ml．After8xnonths,thelevelofall
immunoglobulinwentdown.
TheresultsindicatedthatamajorIgGsubclassofBALB/c
wasIgGl.
InC57BL/6mice,theagedependentchangeofimmunoglo-
bulinisdifferentfrornthatofBALB/cmice･Inallclasses,the
immunoglobulinsincreasedataslowandsteadyratethrough
theagingprocess･Aftertheageof3months,theleveloflgGZb
wasconsistentlyhigherthananyoftheothersubclasses
(P<0.001).
ThelevelsofIgGlandlgGZainthisstrainwerenotsignifi-
cantlychangedatvariousages･IncontrasttoBALB/crnice,
thelevelsofanyimmunoglobulinclassesdidnotexceed
lOOO"g/mlwithinlZmonths・AlthoughthelgGZblevelinBALB/c
－27－
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micerangedfrornlOOto300"g/mlthroughout
birth,thatofC57BL/6increasedandreached
"g/rnlattheageofZOrnonths.
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AgarelectrophoresisofseraofnormalBALB/candnormalC57BL/6mice.
g1ectrophoresiswascarriedouton1．4%agarroseinO.05MTricineveronalAgarel
bufferpH8.6,atl50Vfor80minandthenfixedwith5%trichloroaceticacidin
50%methanol,driedandstainedwithCoomassie-BrilliantBlueGZ50.Anodeis
right.
withCoomassie-BrilliantBlueG250．Anodeisright
No.1-No.5:nldividualityofnormalBALB/cmice.
No.6-No.10:nndividualityofnormalC57BL/6mice.Immunoglobulinof7'lmobility
shownnearstartingpointisthickerinBALB/cserathanthatofC57BL/6sera.
CathodalendofimmunoglobulinislongerinC57BL/6serathanthatofBALB/c
Sera.
－28－
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InC3H/He,levelofIgA,IgMandlgGZbclassesreached
levelsashighasadultmiceintheageof2months,however,
IgGlandIgGZalevelsincreasedrapidlyattheagebetweenZand
3months.Aftertheageof3rnonths,fourclassesofimmuno-
globulinexceptlgGlchangedonlyalittle,thelevelofIgGlbe-
gantodecreaseuntilattheageof9rnonths・MajorlgGsub-
classesinthisstrainappearedtobelgGlattheageof3months,
butthelevelofthisclassbecamelowerthanthatoflgGZaafter
6months,andafterthattimelgGZawasthernajor51agg・IgG
andlgAlevelsrangedbetween200"gand300"grnlthroughoutall
thetirnesIneasured.
Fromtheresultsofthreestrainsofrnice,thefollowingcon-
clusionrnaybeproposed.IgG1,amajorIgGsubclassinBALB/c,
issignificantlyhigherthanthatoftheC57BL/6miceatanyage
(p<O.001)undernormalconventionalcircumstances･Onthe
otherhand,theleveloflgG2bisalwayshigherinC57BL/6than
thatofotherstrains.TheleveloflgAisthehighestinBALB/c
arnongthethreestrains.Significantdifferencesinthelevelof
IgGZawerenotobservedamongmousestrains.
Thisdifferencewasthesameintheserafromhyperi-
mmunizedorgerrnfreeanirnals,thoughtheleveloftotalimmu-
noglobulinwasdifferentbyeachcondition・Thesefindingssug-
gestthattheexpressionofgenesdetermingthelevelofthe
irnrnunoglobulinclassesorsubclassesrnaybespecificamong
themousestrains.
(14)FormationofarestrictedantibodyagainstE.colilypopolysa-
ccharide(LPS)ininbredmice:Evidenceforstraindifferences
inmonoclonalantidodyformationandforthymusindependence.
S.Natsuume-Sakai,O．DaimaruandS・Migita
StreptococcalgroupAcarbohydratesandpneumococcaltype
IIIpolysaccharideshavethepropertyofelicitingthehornogene-
ousIgGantibodyintherabbit.Selectivebreedingstudiesof
suchimmuneresponsesintherabbitrevealedthattheoccur-
renceofhomogeneousantibodiestostreptococcalgroupAand
Cantigensisundergeneticcontrol.Thesefindingsofrestricted
antibodyforrnationhavecontributedtotheresearchofdiffer-
entiationoftheB-lymphocyteclone,affinityofantibodyxnole-
culestoantigenandselectiveexpressionofvariableregion
genesoftheantibodymolecule･Wepresentevidenceofstrain
differencesofmonoclonalantibodyformationagainstE･coli-
LPSandclearcutspecificityofantibodytoE.CO〃一LPS.
LPSofdifferentlotswerepurchasedfrornDifcoLabolato-
e
rles･
Micewereinjectedintraperitoneallyof50"gLPS,following
thisat7dayintervalZrnoretimeseachwithlOO"gLPS・The
micewerebledfrorntheorbitalplexusrepeatedlyat7dayin-
tervalafterthefir･stinjection・Serumspecirnenswereinves=
tigatedforthepresenceofhomogeneousimmunoglobulin.
AllBALB/cmiceinjectedwithLPSfromE.Co"055B5pro-
ducedMcomponentintheirsera,whichmigratedtothe
slowest7'region.
－29－
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、ElectrophoreticmobilityoftheMcomponentwasatthesame
positioninallofrnouse,buttheothermiceinjectedwithLPS
frorn31otsofSalmonella,or31otsofE.CO"exceptO55B5
didnotproduceMcornponentintheirsera.Arabbitantiserum
specificforthernouselgGZaformedaprecipitinlineofM-bow,
whereasotherantiseraspecificforthernouseimmunoglobulin
classorsubclassdidnot･TheconcentrationofMcomponents
intheirserabecarnehigherafterrepeatedinjectionsofE.CO"
055B5LPSthanthoseobtainedafterprirnaryinjection.
WhenBALB/crnicehavingnoMcornponentafterprevious
injectionofSalrnonella-LPSwereinjectedwithE・co"055B5
LPS,Mcomponentappearedinthesera7daysaftertheinjec-
tion.AtypicalpictureisshowninFigl.Atypicalquantitative
precipitincurvewithasymrnetricfigurewasobtainedwhen
seracontainingMcomponentwereincubatedwithE・cO"055
B5LPSshowingmaximalprecipitatewith50"gLPSandlO"1
BALB/cserurn･OtherlotsofLPSdidnotprecipitatewiththis
BALB/cserurn.
ItiswellknownthatLPSisaT-independentantigen･Wein-
vestigatedwhetherornottheappearenceof_theMcomponent
isT-independent･Nudernice(Thyrnusless)ofBALB/cback-
groundwereintraperitoneallyinjectedwith50"gE.CO"055B5
LPS･Fourof5testedanimalsstillsurvivedlOdaysafterin-
jection.
TheMcornponentinalltheirserawasconfirrnedandelec-
trophoreticrnobilityofMcornponentwasinthesameposition
asthatofconventionalBALB/csera･Itisclearthatproduction
ofMcornponentbytheinjectionofE.CO"055B5LPSisaT-
independentphenomenon･Ithasbeensuggestedthatasingle
genewasresponsibleforinfluencingbothrnitogenic(polyclonal)
andirnrnunogenic(specifiC)responsestoLPS・Wecarried
outtheanalysisofstraindifferencesinproductionoftheM
componentbyE.CO"055B5LPS.Homogeneousantibodyin)'
regionwasclearlydetectedinDBA/Z,129,A/JandBALB/c
mice,butnotfoundinC3H/He,CBA,AKR, NZW,and
C57BL/6mice・Thesestraindifferencesclearlyindicatedthat
thegeneforcontrollingrestrictedantibodyformationagainst
E.CO"055B5LPSisnotlinkedtotheH-Zlocus,because
DBA/2,BALB/candNZWsharethesameH-Zdhaplotype,129
andC57BL/6alsosharethesameH-Zbhaplotype.Analysisof
nurnberofgenecontrollinghornogeneousantibodiesmoursys-
ternwasinitiallycarriedoutwith(DBA/Z×C57BL/6)FlmiCe
(BDFl)and(BALB/c×C57BL/6)FlmiCe(BCF1).Eightof
thelOBDFlandallofthelOBCF1survivedaftertheprimary
injection・AllBDFlshowedMcornponentintheirserawhich
migratedtothesameregionasthatofDBA/Z,andallBCF､1
shOwedMcomponentinthesameregionasthatofBALB/c.
Thisfindingsuggeststhatdorninantgenernaycontrolrestric-
tedantiboayrarmationagainstEco"055B5LPSinBALB/c,
DBA/2,A/Jandl29strain,andwithininbredmousedifferences
existinthevariableregionofspecificantibodies.Frornresults
obtainedwithnuderniceitcanbesuggestedthatlgGantibody
forrnationisnotnecessaryforthepresenceofT-1yrnphocyte．
－3〔）一
ThepreexistenceofadorninantcloneofIgGrestrictedantibody
againstE.CO"055B5LPScanalsobedemonstrated.
Furtheranalysisoftheabovernentionedpointsareinpro-
gress.
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AgarelectrophoresisofseraobtainedfromBALB/crniceinjectedofE""
055B5LPS50"g
Agarelectrophoresiswascarriedouton1.4%agaroseinO.05MTricineveronal
bufferpH.8．6,atl50Vfor80minandthenfixedwith5%trichloroaceticacidin
50%methanol,driedandstainedwithCoomassie-BrilliantB1ueG250・Anodeis
right.
No．1:Normalserun.No.2&seruInobtainedfrornxniceat7dayafterthelstin-
jection.No.3:serumafterthe3rdinjection.No.4:serumaftertheZndinjection.
No.5:serumofNo､4dilutedtol/Zwithsaline.No.6:10"1serumofNo.4absorb-
edwithlO"1(1O"g)E(〃〃055B5LPS.No.7:serurnobtainedfrornplasmacyto-
maMOPC31C(IgCl)bearingBALB/cmiceatZldayafterthetransplantation.
(15)Studiesonthepropertiesofastreptococcalpreparation
OK-432(NSC-B116209)asanimmunopotentiator.
l.Activationofserumcomplementcomponentsandperitoneal
exudatecellsbyGroupAstreptococcus.
l1.Tumorgrowthinhibitoryfactorselicitedfromhumanlym-
phocytesculturedwithgroupAstreptococcuspreparation
S・Natsuume-Sakai,KazuoRyoyama,SaburoKoshimuraand
S.Migita
ItiswellknownthattheadrninlstrationofB(zccj〃秘sC(zI77Letie
G〃eγ"(BCG)ox･somestrainsofCox･ynebacteriurnrnayinhibit
－31－
」
Lthegrowthoftransplantedisogenictumors・Theseorganisrns
arenotdirectlytoxictotumorcellsinvitro,butstimulatenon~
specificeffectorfunctioninvivowheninjectedintoanirnals.
However,livingGroupAstreptococcusexhibitsadirect
cytotoxiceffectonturnorcellsinvitroaswellasinvivo,and
thestreptococcalpreparation,OK-432,bringsaboutbeneficial
effectsoncancerpatients･Althoughitisknownthattheanti-
cancereffectofliveGroupAstreptococcusandOK-432is
partlyduetoactivationofthereticuloendotherialsysteminthe
host,themechanismsoftheseagentshavenotbeenfully
clarified･
Nishiokaeノal・havereportedthatmicroorganismscarring
antiturnoractivitywerealsoeffectiveinactivatingthecornple-
rnentsystern･Recently,evidencehasbeenpresentedthatac-
tivatedcoInplementcornponentsmightstimulateB=1yrnphocyte,
leadingtoenhancedplaqueformingcellactivityagainstsheep
redbloodcells.
WeareinvestigatingtheeffectsofGroupAstreptococcus
(Su-strain),whichistheparentalstrainofOK-432,onthe
activationofserurncornplementcomponentsandperitoneal
exudateCells｡
1)Activationofserurncomplernentcornponentsbyheat-killed
(50C,30rnin)groupAstrePtococcus(HSu-coccus).
WhentheC3cornponentorC3proactivatorisactivated,elec-
trophoreticrnobilityoftheseproteinschangeasfollow:native
C3migratesonelectrophoresisagβlCglobulin,whilethemajor
fragrnent(C3b)producedasaresultofC3activationmoves
fasterthanalC,asBlA.TheC3proactivatorofthe"-region
onagaroseelectrophoresisshiftstothe)'-regionwhenC3pro-
activatorisactivated･Onernloffreshhumanserumwasadded
toO･lrnlofbacterialsuspension(300"g-50"g),andthemix-
turewasincubatedat37Cforonehour.Thesupernatantob-
tainedfrornthesemixturesweresubrnittedtoirnrnunoelectro-
phoreticanalysiswithrabbitanti-humanC3proaCtivator(RAHu-
C3PA)andrabbitanti-humanPlCBlA(RAHuC3)．Figlshows
conversionsofC3andC3proactivator,respectively．The
irnmunoprecipitinlineoftheincubatedserumagainstRAHuC3PA
wasseenintheγ一region,whereasthecontrolserumincubated
withsalinethelineappearedintheB-region･Apartialconver-
sionofC3wasalsoobservedasapreCipitinlineofBlArnobil-
ityinhurnanserumincubatedwithHSu-coccus,butonlyC3of
82mobilityinthecontrolserum･Itwasthusdemonstrated
thatHSu-coccusactivatesthehumanserurncomplementsystern.
TheextentofactivationispropotionaltothearnountofHSu-
coccusadded･
ConversionofC3proactivatorwasalsoobservedwhenhurnan
serumwasincubatedwitheitherBCGorGroupCstreptococcus,
althoughtheiractivationseemstobelessextensivethanby
HSu-coccus．TheactivationofserumcomplernentbyHSu-
coccusmighthaveoccurredviaanalternativepathway,because
EDTAinhibitedtheactivationbutEGTAdidnot.
Z)Characterizationofperitonealexudatecellsfrornmicein-
jectedwithHSu-coccus.
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TheperitonealexudatecellswereobtainedfromBALB/c
miceinjectedintraperitoneallywithHSu-coccusandwereex-
aminedcytologically・Sevendaysafterintraperitonealinjection
of300"gHSu-coccus,90%oftheperitonealcellsobtainedwere
lymphocytes,and70%ofthelymphocytesweresusceptibleto
rabbitanti-rnousethymuscellserurnorAKRanti-C3Hserum,
usingthecytotoxicitytestwithtrypanbluedyeexclusion
method・Thesensitivityofperitoneallymphocytesinducedby
HSu-coccustorabbitanti-rnouseB-lymphocyteserurnwasvery
low・Fromtheseresults,itappearsthatabout70%ofthe
peritonealcellsareT-derivedlymphocytes.
Incontrolmiceinjectedwiththioglycollate,90%ofperitoneal
cellswereidentifiedasmacrophageonthatday.
TheperitonealcellsfrorntherniceinjectedwithHSu-coccus
alsorespondedtoPHA-P(Tcellrnitogen),butthosefrorn
normalmicedidnot.Thisalsosupportsthefindingthatmost
oftheperitoneallymphocytesinducedbyHSu-coccusareT-
derived.
Theperitonealcellsharvested7daysaftertheinjectionof
HSu-coccusweretestedfortheiranti-tumoractivity･Mouse
leukemiaLlZlOcells(1×106)wereincubatedat37Cforone
hourwiththeperitonealcells(1×106-1×108),andthenin-
oculatedintoBALB/cmice・Theperitonealcellsfrornmice
injectedwithHSu-coccuscompletelyinhibitedthei"zjizﾉode-
velopmentofturnorcells,whentheturnorwasinoculatedwith
thestimulatedperitonealcellsintheratiooflOOperitoneal
cellstol(one)L1210cell、
EveniftheratiowasreducedtolO:1,3outof5rnicesur-
vivedupto50days･Ontheotherhand,theperitonealcells
fromnormalmicedidnotsuppressthetumorgrowth,evenin
theratiooflOO:1．Additionally,whentheHSu~coccuswasin-
traperitoneallyinjectedintornice7daysbeforeintraperitoneal
transplantationofmouseplasrnacytomaMOPC31C,therewas
nosignoftumorgrowth,atleastupto90daysinallexperi-
rnentalanirnals.
Thisevidencesuggeststhatantitumoreffectsofperitoneal
lyrnphocytesobtainedfrornthemiceinjectedwithHSu-coccus
arenonspecific,sinceL1210andMOPC31Cdonotsharethe
comrnontumorantigens.Itrnaybepossiblethattheanti-tuxnor
activityofOK-43Zismediatedbysolublefactorsfromlympho-
cytesratherthanbydirectcelltocellinteraction.
WecouldnotdeterminewhetherornotComplernentcorn-
ponentsactivatedbyHSu-coccusplayaroleinstirnulationof
irnrnunocornpetentcells・ButitiswellknownthatBlymphocytes
andmacrophagehaveC3receptorsontheircellrnembrane,
andtheactivatedC3componentreleaseschernotacticfactors.
Recently,weobtaineddatathatthelevelofserumlgMand
IgGZinBALB/c,C57BL/6andBDFlmiceincreasesafterthe
administrationofOK-432･Furthermore,ourprelirninaryex-
perimentsshowedthatHSu=coccusdirectlyactivatedlyrnpho-
cytes.WhennormalhumanlymphocyteswereculturedwithHSu-
cOccusat37Cfor72hourS,incorporationof3H-thymidinein
themwassignificantlyhigherthanthatofacontrolculturein-
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cubatedwithsaline.Thesupernatantfrornthernixedcultureof
HSu-coccusandhurnanlyrnphocVtesinhibitedthegrowthof
L1210andMOPC31C.Frornthesedata,itrnaybesuggested
thathurnanlyrnphocytesactivatedbyHSu-coccusrelease
solublefactorofantiturnoractivity.
Resultsofcharacterizationofthisfactorshowedittobenon-
dialysable,stableaftertreatmentat56Cfor30min,butlabile
atlOOC・Furtheranalysisofthisfactorisinprogress.
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Fig.1-a.ImmunoelectrophoreticpatternsofC3proactivatorinhumanseruln
incubatedwithHSu-coccus.
ImmUnoelectrophoresiSwascarriedoutusing1.4%DojineAgarosellinveronal
buffer(pH8.6,"=0.005).Theleftisanode.Precipitinreactirjnsweredeveloped
againstrabbitantihumanC3proactivator.Eachofantigenwellscontain5"joftest
materialwhichconsistsoflノ"/ofhumanserumandO.l"Z/ofbacterialsuspension
or0.85%salinepreincubatedat37Cforanhour.Antigenwasfilledfromtoptobot-
torn,mtheorderofsaline,300"gHSu-coccus,200"gHSu-coccus,100"gHSu-
coccus,50ノ唱HSu-coccusandsaline.
Fig．1-b.ImmunoelectrophoreticPatternsofC3componentinhumanserulnincu-
batedwithHSu=coccus,BCGorGroupCstreptococcus.
IInznunoelectrophoresiswascarriedoutasmentionedinFig.1-a.Precipitinre-
actionsweredevelopedagainstr･abbitantihUrnanC3seruxn・Antigenwasfilled
fromtoptobottom:Saline,300"gBCG,300"gHSU-coccus,200"gHSu-coccus,
100"gHSu-coccus,300"gCroupCcoccus,
(16)Adeviceforpreservingstandardlyophilizedserumforprotein
analysishasrevealedminimalchangesin30componentsover
oneyear.
K.Hirohashi*,D.inoue*andS.Migita
Standardserurnisessentialforproteinandenzyxneanalysis
asastablecontrolinclinicalexanlination・However,serunl
containsrnanyfractionsthatdifferinchernicalandphysical
propertiesfrolneachother・Sornefractionsmaybedenatured
easily,whileothersarestable・Itisdifficulttopreserveall
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serumfractionsnaturallyforatleastoneyear･Wehaveat-
temptedtoshowthatlyophilizedserurnwithpreservativesrnay
beusedasastandardserum,especiallyforthecontrolsarnple
ofagarelectrophoresis,immunoelectrophoresisandsingle
radialimmunodiffusion.
Sinceasmallamountofthestandardserumisenoughfora
singleanalysis,poolednorrnalserulnwasdividedintoeach50"1
ofaplasticholeplate,waslyophilizedandwasstoredinthe
cold･Wheneverweneededcontrolserum,oneholewascutwith
scissors,50"lofdistilledwaterwasaddedandthereconstituted
serumwasusedasstandard.
1.Volumechangeofreconstruction:Whenlmlofserumwas
lyophilizedandlmlofwaterwasadded,wegotl．07mlofre-
constitutedserum.Whenl.07mlofserumwaslyophilizedand
dissolvedinl･Ornlofwater,1．069mlofserumwasobtained.
2.Preservativesforlyophilizedserurn:Ethylendiaminetetra-
aceticacid,sodiumazideandglycinewereaddedtothepooled
seruxnaspreservativestothefinalconcentationofO．lM,0．5%,
lM,respectively･EDTApreventsconversionofClstoCl5that
mediatestheclassicalpathwayofthecomplementsystem.
Sodiumazidepreventsbacterialgrowthandenzymeactivity.
Glycinisforgoodsolubilityofthelyophilizedserum.Actually
53mlofpooledserurnwasaddedto47rnlofO．2MEDTA,1%
sodiumazideandZMglycin,theneachlOO"1wasdividedinto
theholeplatefor53"loforiginalserum.
3.Solventofthepreservative:Distilledwaterandsalinewere
cornparedassolventforthepreservative･Thoughthesolvent
isevaporatedbylyophilization,lessdenaturationofalburnin
wasconfirrnedbyagarelectrophoresiswhensalinewasused
assolventthanforthecaseofdistilledwater.
4．Containerforlyophilizedserum:Glassvialandholeplate
ofpoly-vinylchloridewerecornparedascontainersforlyophiliz-
edserurn・Theglassviallooksbetterforthecontaineratfirst,
butwhentheholeplaternadebyaspecialsandwichplateconstruct-
edwith2sheetsofpoly-vinlychrorideandoneofpolyethylenewas
used,thelyophilizedserurncouldbekeptwithoutdenaturation
foralongerperiod・Inalaterexperirnent,theholeplatewasput
intoasecondairtightcontainerofcylindridalforrnmadeofpoly-
vinylchloride,withsilicagelasdehydrizer.
5.Sourceoftheserurn:Alargearnountoffreshandpooled
serumofrnanynorrnalindividualsareneededforthesourceof
standardserum.Allofthespareserurnfrorntheblooddonor
inaBloodTransfusionBankwasplacedin-80C・Positivesera
ofhepatitisBantigenorWasserrnanreactionwereornitted.
TheaccurnulatedamountforlweekwasltoZlfrorn500to
800individualsandwaspooledasllot.
6.Qualitativetestsonnewstandardserumkeptatdifferent
temPeratures:Thelyophilizedseruminsingleordoublecon-
tainerswereplacedin-80C、－20C,+4C,+20C,+37Cforlweek,
3weeks,3rnonthsandlZmonthsrespectively．○neholeofthe
platewascut,Inixedwith50"lofdistilledwater,andthenthe
sampleswerecomparedwitheachotherbyagarelectrophore-
sis,irnrnunoelectrophoresiswithmonospecificantiserurnto
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